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MEAT BASED FOOD PRODUCT COMPRISING LACTOBION1C ACID 
TECHNICAL FIELD 

5 The present invention relates to a meat based food product comprising lactobionic acid and a 
method for preparing the food product. 

BACKGROUND OF THE INVENTION 

10 When freezing and thawing meat products, as well as when cooking meat products, water 
tends to be lost resulting fn decreased yield and decreased water content of the meat prod- 
uct. Meat products are often marinated or pickled before cooking or freezing in order to Im- 
prove taste and tenderness, and it is known that addition of e.g. starch or milk proteins to the 
marinade may decrease the loss upon cooking. EP 0354262 discloses a method for marinat- 

16 ing or pickling a meat product comprising treatment with a marinade or pickling medium con- 
taining modified starch to decrease the water loss upon cooking. 

It is an object of the present invention to provide a meat based food product, which has a re- 
duced loss of water when thawed after freezing and/or when cooked. 

20 

SUMMARY OF THE INVENTION 

The inventors have found that when lactobionic acid Is Included in a meat based product the 
water loss upon freezing and subsequent thawing and/or upon cooking is reduced compared 
25 to a meat based product not including lactobionic acid. 

The invention thus relates in a first aspect to a method for producing a food product compris- 
ing: a) contacting meat with lactobionic acid; and b) producing a food product from the meat 
contacted with lactobionic acid. In a second aspect the invention relates to a meat based food 
30 product and in a further aspect to use of lactobionic acid for producing a meat based food 
product 

DETAILED DESCRIPTION OF THE INVENTION 

35 A food product according to the Invention is any product suitable for use as food for humans 
or animals. In one embodiment of the invention a food product is a pet food product or a feed 
product for feeding animals. In another embodiment a food product is a snack product 

1 
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Lactoblonlc acid 

Lactoblonic add (4-O-beta-D-gaIactopyranosy^D-gluconic acid) according to the Invention 
may be from any source known In the art. Lactobionic acid may e.g. be produced by oxidation 
of lactose. Oxidation of lactose may e.g. be achieved enzymatically by an enzyme capable of 
5 oxidising lactose to lactoblonlc acid, an example of such an enzyme is the carbohydrate oxi- 
dase disclosed in WO 9931990. Lactose to be oxidised to lactobionic acid may e,g. be de- 
rived from milk, whey, or permeate from ultrafiltration of e.g. milk or whey. If lactose is derived 
from milk, whey, or permeate it may be further purified, or oxidised directly in the milk, whey, 
or permeate. If lactose is oxidised directly in milk, whey, or permeate, the resulting milk, 

10 whey r or permeate with lactobionic acid may be used as is for producing a meat based food 
product or the lactobionic acid may be purified before use. Lactobionic acid may be used di- 
rectly as its free acid or it may be neutralised e.g. with sodium, calcium, magnesium, or po- 
tassium hydroxide to achieve a desired pH of the lactobionic acid preparation. Lactobionic 
add may also be used as a salt, e.g. as a sodium, potassium, magnesium, or calcium salt. 

15 Lactobionic acid or salts of lactobionic acid may be used in pure form or may be dissolved in 
an aqueous liquid before use. 

The amount of lactobionic acid in the final meat based food product may be any amount suit- 
able to achieve the desired effect on water loss upon freezing and subsequent thawing and/or 

20 upon cooking. In one embodiment of the Invention the amount of lactobionic acid is sufficient 
to reduce the water loss upon freezing and subsequent thawing of the meat based food prod- 
uct compared to the water loss of a similar food product prepared without lactobionic acid. 
The water loss upon freezing end subsequent thawing of the meat based food product may 
e.g. be reduced by 2% or more, such as by 5% or more, by 10% or more, or by 15% or more, 

25 compared to the water loss of a similar food product prepared without lactobionic acid. In 
another embodiment the amount of lactobionic acid Is sufficient to reduce the water loss upon 
cooking of the meat based food product compared to the water loss of a similar food product 
prepared without lactobionic acid. The amount of lactobionic acid will usually be in the range 
0.1-20% (weightrweight), such as 0.2-10%, or 0.5-5%, of the finished meat based food prod- 

30 UCt. 

Meat 

Meat according to the invention is any kind of tissue derived from any kind of animal. Meat 
according to the invention may be tissue comprising muscle fibres derived from an animal. 
35 Meat may e.g. be whole animal muscle or pieces of meat cut from animal muscle. Additionally 
meat according to the invention may be Inner organs of an animal, such as e.g. heart, Ifver, 
kidney, spleen, thymus, and brain. Meat may be ground or minced or cut into smaller pieces 



23, FEB. 2004 14:30 NOVOZYMES PATENTS 

1057S.OOO-DK 



NO. 4249 P. 4 



by any other appropriate way known In the art. Meat according to the invention may be de- 
rived from any kind of animal, e.g. from cow, pig, lamb, sheep, goat, chicken, hen, turkey, os- 
trich, pheasant, deer, elk. reindeer, buffalo, bison, antelope, camel, kangaroo; any kind of 
fish, e.g. sprat, cod, haddock, tuna, sea eel, salmon, herring, sardine, mackerel, horse mack- 
5 erel, saury, round herring, pollack, flatfish, anchovy, pilchard, blue whiting, pacific whittling, 
trout, catfish, bass, capelin, martin, red snapper, Norway pout and/or hake; any kind of shell- 
fish, such as e.g. clam, mussel, scallop, cockle, periwinkle, snail, oyster, shrimp, lobster, lan- 
goustlne, crab, crayfish, cuttlefish, squid, and/or octopus. In one embodiment of the invention 
the meat is beef, pork, chicken, and/or turkey. )n another embodiment the meat is fish meat. 

10 

A meat based food product according to the invention Is any food product based on meat. A 
meat based food product may comprise non-meat ingredients such as e.g. water, salt, flour, 
miik protein, vegetable protein, starch, hydrolysed protein, phosphate, acid, and/or spices. 
Meat may account for e.g. 30-100 % (weightAwelght), such as 50-100%, 60-100%, or 70- 
15 100%, of a meat based food product 

In one embodiment a meat based product is a processed meat product, such as e.g. a sau- 
sage, meat loaf, comminuted meat product, ground meat, bacon, polony, salami, or pate. A 
processed meat product may further comprise e.g. salts, spices, milk protein, vegetable fn- 

20 gredients, colouring agents, and/or texturislng agents. A processed meat product may e.g. be 
an emulsified meat product, manufactured from a meat based emulsion. The meat based 
emulsion may be cooked or baked, e.g, in a baking form or after being filled Into casing of e.g. 
plastic, collagen, cellulose, or natural casing. A processed meat product may also be a re- 
structured meat product, such as e.g. restructured ham. A meat product of the invention may 

25 undergo processing steps such as e.g. curing, drying, smoking, fermentation, cooking, slicing, 
and/or shredding. 

Method for producing a meat based food product 

A meat based food product comprising lactobionic add may be produced by contacting meat 
30 with lactobionic add and producing a meat based food product from the treated meat The 
meat wfll usually be raw when being contacted with lactobionic acid, but may also e.g. be 
heat treated, precooked, or Irradiated before contact with lactobionic add. The meat may also 
have been frozen before contact with lactobionic acid. Contacting meat with lactobionic acid 
may be done by adding lactobionic add to meat Contacting meat with lactobionic add may 
35 be achieved by mixing meat, e.g. pieces of meat, minced meat, or a meat based emulsion, 
with lactobionic add and, where applicable, other ingredients used to form the meat based 
food product by any method known In the art. Before contact with the meat lactobionic add 
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may be mixed with other Ingredients, e.g. to form a marinade or pickling liquid, such as e.g. 
water, salt, flour, mi* protein, vegetable protein, starch, hydrolysed protein, phosphate, acid, 
and/or spices. The amount of lactobionic add in a marinade may be adjusted as to achieve 
the desired final amount of lactobionic acid in the meat based food product Contacting meat, 

5 e.g. whole animal musde or pieces of animal muscle, with lactobionic acid may be achieved 
by marinating and/or tumbling the meat with a marinade comprising lactobionic acid. If the 
meat product is a processed meat product, e.g. an emulsified meat product, lactobionic acid 
may e.g. be mixed into a meat based emulsion, or into any other form of meat based mixture 
used to form the processed meat product. In one embodiment of the Invention lactobionic 

10 acid is added to a marinade or a pickling liquid. Lactobionic acid may be added to meat by 
injection and/or pumping of a liquid comprising lactobionic acid into the meat by any method 
known In the art for injecting and/or pumping a liquid into meat A meat based food product of 
the invention may be pieces of meat that have been contacted with lactobionic acid and 
packed. 

15 

In one embodiment of the invention the meat based food product Is frozen after contacting 
meat with lactobionic acid. The meat product may be frozen at any temperature below 0°C, 
such as between -1 and -80°C, between -5 and -50°C, or between -10 and -35°C. 

20 A meat based food product according to the invention may be cooked after contacting meat 
with lactobionic acid. Cooking may be done by any method known in the art such as e.g. in 
boiling water, In an oven, by microwave heating, by grilling, by pressure cooking, by retorting 
packed In cans, and/or by frying. In one embodiment of the invention the meat based food 
product is heated, e.g. to 50-140°C, such as 60-120 9 C, 60-1G0°C, or 7Q-100°C. 

25 

In one embodiment of the invention a meat based food product Is a processed fish product. A 
processed fish product may e.g. be fish filet or shellfish that has been contacted with an 
aqueous solution of lactobionic acid and packed. Shellfish will often be cooked before or after 
contact with lactobionic acid, before being packed. Processed fish products will often be fro- 
30 zen after contact with lactobionic acid. A processed fish product may also be smoked fish. 

In one embodiment of the Invention a processed fish product is surimi. Surimi is a food prod- 
uct produced from fish meat by washing out soluble components of the fish meat and adding 
stabilising Ingredients. Surimi may e.g. be used to produce fish rake, fish pudding, fish bails, 
35 and shellfish analogs e.g. crab sticks. Surimi is usually produced from lean whlte-fleshed fish, 
e.g. pacific whiting, pollack, croaker, lizardfish, pike, conger, or New Zealand Hokl, which are 
washed, headed, eviscerated, filleted and minced. The minced meat Is washed repeatedly 



4 
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with fresh water and may undergo a dehydration step, e.g. using screw presses. Additives 
may be included for stabilisation, flavour, and texture regulation, e.g. sugars, sorbitol, starch, 
polydextrose, egg white, whey protein, soy protein, vegetable oil, shellfish extract, shellfish 
flavour, phosphate, salt, seasoning, water, and/or protease inhibitors. Lactobionic acid will 
5 usually be added in the same manner and at (he same process step as stabilisers and other 
additives are usually added to surimi in a conventional process. The products may be formed 
as desired, e.g. to resemble crab, shrimp, or lobster meat Additionally a heating step may be 
included to facilitate gelatlnation. Colorants, e.g. carmine, caramel, paprika, or annato extract, 
may hn aririari tn create the desired appearance of the product 

10 

A meat based food product of the Invention may be used for direct consumption or it may un- 
dergo further processing before consumption. A meat based food product of the invention 
may be used as raw material or ingredient for production of other food products. 

15 EXAMPLES 
Example 1 

Drip loss of meat product upon freezing and thawing 

20 Raw materials: 

Chopped, lean pork meat 

WPC: Lacpradan 80, whey protein concentrate with 80% protein in dry matter (Aria Foods, 
Denmark). 

WPP: whey permeate powder containing 83% lactose (EPI, France). 

2S Ca-LBA-WPR Lactose oxidase treated whey permeate powder adjusted to pH 6.52 with 
Ca(OH) z . The product was produced by enzymatic catalysed oxidation of whey permeate 
powder. The whey permeate powder was dissolved as 6% powder in water and lactose oxi- 
dase was added. Temperature during reaction was 49°C and the liquid was recirculated by 
pumping to assure air in the mixture. pH was 6.5 before enzyme addition and reduced to 3.7 

30 when the reaction was terminated by heating to B5°C. The liquid was concentrated by evapo- 
ration and pH adjusted to 6.62 by addition of Ca(OH)* The process had converted 41% of the 
lactose to lactobionic acid. 



Marinade compositions: 



Marinade number 1 


2 


3 


4 


5 


Ingredients (% weight/weight): 


Water | 85.4 


85.4 


88.4 


88.4 


96.4 



5 
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WPC 


3 


3 


0 


0 


0 


WPP 


8 


0 


8 


0 


0 


Ca-LBA-WPP 


0 


8 


0 


6 


0 


NaCI 


3.6 


3.6 


3.6 


3.6 


3.6 



All marinades were pH adjusted to pH 6.05. 

25 g of the respective marinades was added to 75 g of meat and mixed for 5 minutes. The 
samples were filled In plastic bags, shaped Identically, and frozen overnight. Next day alt 
5 ©ample© were placed In a refrigerator overnight for thawing, and on the following day corners 
were cut of the plastic bags and expelled liquid collected and weighed. 



Results: 





Drip loss (g liquid expelled) 


Marinade used 


Sample 1 


Sample 2 


Average 


1 j 


7.73 


8;15 


7.94 


2 


7.23 


5.S9 


6.41 


3 


8.67 


7.72 


8.19 


4 


6.15 


6.27 


6.21 


5 


11.87 


11.44 


11.66 



10 Meat products formed using marinades 2 and 4 comprising lactoblonlc acid showed the low- 
est drip loss upon freezing and subsequent thawing. 



6 
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CLAIMS 

1 . A method for producing a food product comprising: 
a) contacting meat with lactobionic acid; and 

5 b) producing a food product from the meat contacted with lactobionic acid 

2. The method of claim 1 comprising mixing minced meat with lactobionic add 

3. The method of claim 1 comprising treating pieces of meat with lactobionic acid 

10 

4. The method of daim 1 comprising tumbling meat with lactobionic add 

5. The method of dafm 1 comprising marinating meat with lactobionic acid 

15 6. The method of any of the preceding daims comprising freezing the food product. 
7_ The method of any of the preceding dalms comprising heating the food product 

8. The method of any of the preceding claims wherein the meat is fish meat. 

20 

9. The method of daim 8 wherein the food product is suriml. 

10. The method of any of the claims 1-8 wherein the food produd is an emulsified meat prod- 

. uct 

25 

1 1 . The method of any of the daims 1-7 and 10 wherein the meat is from beef, pork, chicken, 
and/or turkey. 

12 The method of any of the preceding daims wherein the lactobionic add is in the form of 
30 sodium, potassium, magnesium, orcaldum iactobionate. 

13 The method of any of the preceding claims wherein the lactobionic add is produced by 
enzymatic oxidation of lactose. 

35 14. A meSt based food product comprising lactobionic acid. 



7 
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15. The food product of claim 14 wherein the amount of iactobionic acid is between 0.1 and 
20 % (weight/weight) of the food product. 

16. Use of lactobfonlc acid for producing a meat based food product 



8 
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Abstract 

The inventor has found that a meat based food product comprising lactobionic acid shows a 
reduced water loss upon freezing and subsequent thawing and/or upon cooking compared to 
a similar product without lactobionic add. 
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